Abstract. 2014 Experimental results of Auger profiles obtained on chemical bevels of hetero-epitaxial structures (InP/Gaxln1-xAs/lnP) are reported. The theoretical analysis of these results shows that the positions of the interfaces and widths of the quantum wells can be determined with an accuracy of ± one lattice spacing (ultimate limit). The evolution of the concentration gradient is also suggested. Quantum wells of ~ 3.5 nm thick (6 lattice spacings) are well resolved.
Introduction.
In the past few years, many intense efforts have been focused on the elementaj characterization of solid-solid interfaces [1] [2] [3] [4] [5] . These efforts have been stimulated by the needs of the semiconductor industry where a precise knowledge of the interfaces positions and their concentration gradient are of tremendous interest. The most popular techniques for depth profiling use ion bombardment associated with secondary ion mass spectroscopy (SIMS) or Auger electron spectroscopy [1] [2] [3] [4] [5] [6] [7] . Unfortunately, due to statistics of sputtering, cascade mixing and instrumental effects, the interface resolution Az reaches the range 1.5 to 15 nm at a profile depth z of 100 nm. Az increases with z [ 1 ] , thus, deeply buried quantum wells such as those obtained by the epitaxial growth of II I-V compound semiconductor heterojunctions (for semiconductor superlattices and semiconducting lasers [8] ) cannot be well resolved.
An interesting alternative to conventional depth profiling (combining sputter-etch removal and AES) is the chemical bevelling, where a thin film analysis by in-depth profiling is obtained as a result of a surface analysis of a bevel resulting from a chemical etching [4, 5, 9, 10] .
The first purpose of this paper is to explain the Auger profiles obtained on such a bevel. For this reason, in the first part, the Gallon model [11] Expression (1) corresponds to an application of the Gallon model [11] where the first sum represents the contribution of the layers above the substrate, the second sum the contribution of the layers composing the substrate. x cos 9 is the escape depth of Auger electrons of interest and K an instrumental factor which disappear when Auger intensities are normalized (yj = /j/ /0) to the intensity of a bulk sample of uniform and known concentration, i.e. Io = KCo/(1 -k). When an abrupt interface (C" &#x3E; o = 0) is analysed by scanning the incident electron beam along the Ox axis (Fig. 1) On the top of figure 3 a wide scan of all the bevel is shown. The procedure described above has been used. For the interface on the surface side of the thinnest wells (where the minimum Auger signal is not close to zero), the remaining contribution of atoms on the other side of the well is deduced by an extrapolation of the log curves related with the interfaces on the substrate side (broken line in Fig. 3 ). The intensities of interest are measured between the corresponding extrapolation line (broken lines) and the registered signal line. The following widths of the quantum wells have been estimated : 9.44 nm; 5.3 nm; 4.13 nm; 3.55 nm. They correspond to 16, 9, 7 and 6 lattice spacings, respectively, the accuracy being estimated to ± 1 lattice spacing.
One can observe that a quantum well of about 3.5 nm thick is well resolved. 4 . Discussion.
The observed asymmetrical profile can be explained by our theoretical model, elaborated from an ideal surface shown on figure 1 . From this fact we can deduce that the chemical etching induces damages restricted to the first top layers. This chemical etching can also induce local modification of the magnification coefficient M at the edges of the well. At the interfaces, we can notice for the logarithmic curves (Fig. 2) , a departure from a linear behaviour corresponding to one or two monolayers.
Due to the limited number of experimental points in figure 3 , which is a general view of the 4 wells, we cannot perform data analysis as for figure 2. The lack of experimental points in figure 3 explains the large scattering of the slope of the different straight lines. 
